The currently available Monte Carlo generators for New Physics are reviewed. In addition, the present status of NLO codes to compute the Standard Model background is discussed and recent developments in the field of NLO calculations for LHC Physics are presented.
Physics Preliminaries
Physics Beyond the Standard Model (BSM) will typically manifest itself via new heavy states decaying into jets, leptons and missing energy. However, any quantitative prediction on how this will occur has to rely on specific models, so that, in practice, one does not really know where to look at. This a particularly severe problem at the LHC, where one is forced to heavily trigger events before performing the actual analysis. Nevertheless, a possible strategy for New Physics studies can be envisaged [2] , consisting of 4 steps: i) Find excesses over the Standard Model (SM) backgrounds;
ii) Identify classes of BSM theories compatible with the excesses;
iii) Look for predicted consequences (namely excesses) in other channels; iv) Refine the analysis.
During step i), Monte Carlo codes providing accurate predictions for the Standard Model backgrounds, possibly at the NLO accuracy, are necessary. Steps ii) and iii) require fast BSM MC codes able to perform scans over a large class of BSM models and sets of parameters. Finally, to refine the analysis, more sophisticated BSM tools must be used to determine the actual nature of the observed signal.
The structure of this contribution is as follows. In the next section I will comment on the fast BSM MC codes. In section 3, I will review the main features of the most popular BSM Monte Carlo programs. The available NLO packages are listed in Section 4, together with a quick review of the most recent developments in the automatic multi-leg NLO calculations.
More on the ongoing activity in the field of MC codes for BSM Physics can be found in [2] , while a more detailed description of the new generation of NLO programs can be found in [3] .
Fast BSM Monte Carlos
The main assumption in this kind of codes, is that the largest effects come from PDFs and Phase-Space. Therefore, no detailed information on the correct matrix element squared is needed (that is usually put equal to one). What it is actually produced by these programs are chains of decays of on-shell particles, with user's defined Branching Ratios, with the aim of performing a rough data analysis. Two codes belonging to this class are MarmOSET [4] and AlpOSET, based on ALPGEN [5] .
Monte Carlos for BSM
The most used tools are summarized in Table 1 , while in Table 2 I list the main BSM models implemented in each code.
PHTHIA [6] http://home.thep.lu.se/ torbjorn/Pythia.html HERWIG++ [7] http://hepwww.rl.ac.uk/theory/seymour/herwig/ SHERPA [8] http://projects.hepforge.org/sherpa /dokuwiki/documentation/index MADGRAPH/MADEVENT [9] http://madgraph.hep.uiuc.edu/ COMPHEP [10] http://comphep.sinp.msu.ru/ FeynRules [11] http://europa.fyma.ucl.ac.be/feynrules ALPGEN [5] http://mlm.home.cern.ch/mlm/alpgen/ 
NLO Codes
Such codes are mainly used to precisely compute Standard Model backgrounds and fall in two different categories, namely programs able to provide NLO predictions for processes with a limited number of external legs and codes than can deal with multi-leg final states. Programs representative of the first class are listed in Table 3 , while multi-leg NLO codes are given in Table 4 .
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MCFM [12] http://mcfm.fnal.gov/ MC@NLO [13] http://www.hep.phy.cam.ac.uk/theory/webber/MCatNLO FeynCalc/FormCalc [14] http://www.feynarts.de/formcalc/ GOLEM [15] http://lappweb.in2p3.fr/lapth/Golem/golem95.html Table 3 : NLO programs.
Rocket [16] BlackHat [17] HELAC/CutTools [3, 18] Generally speaking, the programs of Table 3 are based on traditional Feynmam diagrams based techniques, while the codes in Table 4 use Recursion Relations to compute 1-loop amplitudes. This is a rather new technique that is now available tanks to recent improvements in our understanding of the structure of the virtual part of the 1-loop amplitudes, the computation of which can nowadays be reconduced to a tree-level like problem, either by gluing tree level amplitudes to form loop amplitudes [16, 17] or by opening the loop, to form a tree-level like structure [3] .
Given the paramount importance of this subject, we give, in the following, a quick description of the main algorithm.
The Virtual part of any 1-loop amplitude can be written as
, where bars denote d-dimensional objects. The amplitude A also admits a decomposition in terms of known 4-,3-,2-and 1-point scalar functions (namely Boxes, Triangles, Bubbles and Tadpoles) plus a rational part R:
Since the scalar functions are very well known, the difficult part of the calculation is extracting the unknown coefficients d i , c i , b i and a i appearing in the previous equation. That can be efficiently achieved by expanding the numerator function using the OPP formula [19] .
where terms that vanishes upon integration are denoted with a tilde. Thanks to the above formula, the unknown coefficients can be easily fitted by computing the numerator function N I (q) at different values of the 4-momentum q µ . Being the numerator function nothing but a tree-level like quantity, computable with tree-level like Feynman Rules or well known tree-level like Recursion Relations, it is evident how the described procedure can reduce the complexity of any 1-loop calculation to a tree-level problem.
Also the rational part R of the amplitude can be extracted in a similar manner [20] .
Summary
LHC is going to start soon to collect data. We are in a very good shape to perform searches for New Physics. In fact, a good deal of codes to simulate the BSM signals are available together with programs able to perform the analysis of the background with increasing accuracy. Thanks to new computational techniques, we are very close to the possibility of performing the analysis of all LHC data at the NLO accuracy, even for processes with many produced particles in the final state.
